Metabolism of ebracteolata compound B studied in vitro with human liver microsomes, HepG2 cells, and recombinant human enzymes.
Ebracteolata compound B (ECB) is one major active component of both Euphorbia ebracteolata and Euphorbia fischeriana, which have been extensively used as a tuberculocide in the Asian countries. The aim of our present study was to characterize ECB metabolism in human liver microsomes, HepG2 cells, and recombinant human enzymes. One monohydroxylation metabolite, determined by mass spectrometry to be 1-(2,4-dihydroxy-6-methoxy-3-methylphenyl)-2-hydroxyethanone, and one monoglucuronide, isolated and determined by hydrolysis with β-glucuronidase, mass spectrometry, and (1)H NMR to be 2-hydroxy-6-methoxy-3-methyl-acetophenone-4-O-β-glucuronide, were observed in human liver microsomal incubates in the presence of NADPH or UDP-glucuronic acid (UDPGA), respectively. However, the mixed incubation of ECB with human liver microsomes in the presence of both NADPH and UDPGA showed the monoglucuronide to be the most major metabolite, indicating that glucuronidation was probably the major clearance pathway of ECB in humans. No glucuronide and only trace monohydroxylation metabolite were observed in HepG2 cells. The cytochrome P450 and UDP-glucuronosyltransferase (UGT) isoenzymes were identified by using selective chemical inhibition and recombinant human enzymes. The results indicated that CYP3A4 was probably involved in ECB oxidative metabolism and UGT1A6 and UGT1A9 were important catalytic enzymes in ECB glucuronidation. The results from enzymatic kinetic analysis showed the oxidative metabolism in human liver microsomes; the glucuronidation in human liver microsomes and recombinant UGT1A6 exhibited a typical Michaelis-Menten pattern, but the glucuronidation in UGT1A9 exhibited a substrate inhibition pattern. UGT1A6 had the highest affinity compared with human liver microsomes and UGT1A9, indicating its important role in ECB glucuronidation.